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Mitsuo Chihara* : Studies on the life-history of the green algae 
in the warm seas around Japan (6) On the life-history 
of Chaetomorpha spiralis Okamura** 
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Fig. 1. Chaetomorpha spiralis A. Gametes. B. Conjugation of isogametes. D. Zygotes. 

D.-E. Germination of zygotes. F.-H. Parthenogenetic germination of gametes. I. Zo ' 
spores. J. Germination of zoospores, K.-R. Successive stages in early developmen 
(A.-J.xlOOO, K.L.X400, M.-O.X280, P.-R.X160) 
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Fig. 2. Abnormal development 
of Chaetomorpha spiralis un¬ 
der poor culture condition. 
Attachment shows filamentous. 
(X 280) 
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Resume 

Details are given of the reproduction, development 
and life-history of Chaetomorpha spiralis Okamura. 
Field and laboratory culture experiments have been 



Fig. 3. Various types of early 
development of the members 
belonging to the Siphonoela- 
dales (A.B.C.) and their in¬ 
terrelationship (D). A. Va- 
Ionia macrophysa, V. ventri- 
cosa, V. utricularis, Boodlea 
coacta, Struvea delicatula, 
Spongocladia voucheriaefor- 
mis (=Cladophoropsis sp.), 
etc, B. Chaetomorpha spira¬ 
lis , C. sp, Cladophora spp., 
Rhizoclonium sp., etc. C. 
Anadyomene voright'd, Micro- 
dictyon japonicum, Cladopho¬ 
ra wrightiana, Chaetomorpha 
okamurai, etc. (a) nomal 
development. (b) abnormal 
development. D. Diagram 
representation of the probable 
interrelationship of the type 
of early development in the 
Siphonocladales. 


made in the seaside laboratory of our University at Shimoda and in its vicinities. 

In the sandy place exposed to rough waves, Chaetomorpha spiralis is a common 


alga in the lower littoral belt where it occurs on rocks or as an epiphyte on other 
plants which it closely twines round. 


The plant grows through the whole year, but it shows more luxuriance in the 
summer month than the winter month. The asexual zoid is formed during the almost 
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growing season exclusive of the winter month, in the period of which the plant is 
small and poor, whereas the sexual zoid formation occurs during the summer month 
only. 

Each vegetative segment evolves directly to a sporangium without changing form 
and the sporangium gives rise to a large number of zoids, pyriform in shape with 
one eye-spot, which escape through an opening which is made by a dissolution of the 
cell wall at one point or rarely two points of the lateral wall of segment. 

The gamete, measuring 7.5-8.5x4.5-6.0 p, possesses two flagella of equal length 
in the anterior end and several chloroplasts and pyrenoids in the rounded posterior 
part. It swims vividly showing a tendency to the positive phototaxis. Union of iso¬ 
gametes results in a quadriflagellate and two eye-spots-bering zygote, the movement 
of which is slowly and shows a negative phototaxis. 

Though the appearance and behaviour of zoospore bear resemblance to those of 
the gamete, it is far biggar than the gamete and has four flagella. No conjugation 
of the zoospore is observable in any case. 

Both zygote and zoospore germinate in the manner of the “discal erect type” 
proposed by Inoh (1947) and each produces a new filament. The parthenogenetic 
germination of the gamete is also observed in the same way as that of the zygote. 

Judging from the above-mentioned observations Chaetomorpha spiralis is dioecious 
and isogamous, and in its life-cycle, as that of C. aerea (Hartmann, 1929), there is 
an alternation of two generations, the diploid sporophyte and haploid gametophyte, 
are morphologically similar and indistinguishable from each other in sterile condition. 

One-celled germling of Chaetomorpha spiralis which is clavate in shape with 
discoid holdfast makes us think that it has close connection with the primary vesicle 
of some septate coenocytic algae, such as Valonia, Boodlea, Struvea, Siphonocladus , 
and etc. 

When culture condition is unwell, the holdfast of germling is slender (abnormal 
development) (Fig. 2). 

As the result of the comparative study on the type of early development of the 
members belonging to the Siphonocladales, the writer intends to classify these types 
into three and to analyse their affinities as shown in Figure 3. 
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Two new white-flowered forms. 

*7^'y ’> Pi'7’7vy [Corydalis incisa Pers. forma pallescens 

Makino) 
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Corydalis incisa (Thunb.) Pers. forma Candida Hiyama, nov. f. 

Flores candidissimi.—Nom. Jap. Yuki-yabukeman (Y. Sekine). 

Hab. Hondo: Ochigawaguchi, Chichibu, Prov. Musashi (Y. Sekine—May 3, 
1958—type in herb. Nation. Sci. Mus. Tokyo). 

Leibnitzia Anandria (L.) Nakai in Journ. Jap. Bot. 13 : 852 (1937). 
forma albiflora Hiyama, nov. f. 

Flores radii candidi.—Nom. Jap. Shirobana-senbonyari (T. Kiyosue). 

Hab. Hondo: near Taiyoji Temple, Chichibu, Prov. Musashi (T.Kiyosue—May 
3, 1958—type in herb. Nation. Sci. Mus. Tokyo). 
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